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rPT T .1 ILAR PHONE WITH IR LINK 
FIELD OF THE INVENTION 

The present invention relates generally to wireless communication devices, and 
specifically to infrared (IR) wireless telephones. 

BACKGROUND OF THE INVENTION 
Wireless telephones, including both cellular telephones and cordless phones, 
generally communicate using RF transmission and reception. IR wireless phones arc 
also known in the art, however. Such telephones typically provide for two-way diffuse 
IR transmission between a wired telephone line and a telephone handset. 

For example, European patent application no. 558,812, which is incorporated 
herein by reference, describes a cordless telephone handset that is linked by a 
hotodiode and LED to a fixed station having an IR transmitter and receiver, coupled 
L a conventional telephone line. The fixed station is placed on a desk or mounted on 
a wall, while the handset can be moved around within the room. The use of IR 
communications, in place of RF, reduces susceptibility to interference with and 
interception of communications and also reduces the exposure of users of the 

telephone to potentially harmful radiation 

Sharp Corporation, of Japan, offers the “PMC” line of cellular telephones 

having an IR communication port. This port is designed for local, very short-range 
communication, with a personal computer, for example, enabling the cellular telephone 
to be used for data communication, typically in order to download information from 
the computer to an organizer embedded in the telephone. The telephone communicates 
with its cellular network exclusively by means of a conventional RF 
transmitter/receiver. The Nokia 9000 series of cellular telephones offers similar 

capabilities. 

SUMMARY OF THE INVENTION 

It is at object of some aspects of the present invention to provide a cellular 

telephone that reduces rbe exposure of users thereof to RF radiation. 

I, is a further object of some aspects of the present invention to provide a 

cellular telephone having reduced susceptibility to interference with and interception of 
wireless transmissions. 
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1, is still a further object of some aspects of the present invention to provide 
telephone system for businesses and other enterprises offering improved convenience 

and reduced operating costs. 

preferred embodiments of the present invention, a cellular telephone 
comprises both RF and omni-direcuonal IR communications interfaces. The IR 

interface communicates with suitable IR transtnitter/receiver base smnons, located 

within a building, typically an office, which stations arc coupled to a local telephone 
network in the building. When the cellular telephone is inside the buddu* its locanon 
„ registered by the local telephone n«work, and calls to and from the telephone are 
d through the network, via IR link between the telephone and one of the base 
r . proximity thereto. Preferably, the telephone is capable, through the local 

v of piscina calls to and motiving calls from other telephones in rite building 

"711 vied aid cellular telephones outside the building. When the telephone 

and oth . • it , Rp communications interface, like a 

.eaves the building, it commumcates vta tts RF comm ^ 

conventional cellular telephone, wid. transmraaton canons 

network. , • u . nre ferred embodiment of the 

There is therefore provided, in accordance with a prefer 

■ muon. a dual-mode wireless telephone, including: 

present mven n, . ^ a c e U uler cotnmunieadons network; 

a RF interface, which communicate 

“ d „ m interface, wMch communicate, with a local telephone network. 

Preferably, the® interface Includes an onuu-du^.o^Unte ^a« ^ ^ ^ ^ 
preferably, rhe telephone includes a selector^ ^ ^ 

. - to he ooerational for conveying a telephone caUDetwe 

IR interlace P detects an IR signal transmitted by 

■ . p r -f e rablv the IR interface detects an m s'S* 

the respective n ' ’ network, and the seleaor seleas 

„ ™ bue nation associated with the local teiephone network, and d> 

m u rwnci Preferably the seleaor seleas the RF 

the * interface responsive to the stgna . ^ ^ R 

interface when the IR signal is not detected, an t e 

while the RF mterface is selected. embodim e„, of the 

There is also provided, in accordance wtth a preferre 

present invention, a local telephone network, including: 

* Matchboard; 
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at least one base station coupled to the switchboard and including an IR 
transmitter and receiver; and 

a dual-mode wireless telephone, including an IR interface device, which 
communicates with the base station IR transmitter and receiver, and a Rp interface 
device, which communicates with a cellular communications network. 

Preferably, the IR transmitter and receiver respectively include an 
omni-directional transmitter and an omni-directional receiver. 

Preferably, the telephone communicates with the at least one base station 
substantially exclusively when the telephone is in a vicinity of the base station, wherein 
the RF interface is substantially deactivated while the telephone is m communication 

with the base station. 

Further preferably, the switchboard communicates with a public telephone 
network and routes calls to and from the public telephone network through the at least 
one base station to the telephone. Preferably, the network includes a cellular node 
coupled to the switchboard, which communicates with the cellular communications 
network to route cellular calls for the telephone through the local telephone network. 

There is also provided, in accordance with a preferred embodiment of the 
present invention, a method for controlling communications of a wireless telephone 

having both IR and RF interfaces, including: 

communicating using the telephone over the RF interface with a cellular 

communications network; 

sensing the IR signals transmitted by a local telephone network, using the 
telephone’s IR interface, and 

transferring the communications of the telephone from the RF interface to the 
IR interface. 

Preferably, sensing the IR signals includes sensing omni-directional IR signals. 
Further preferably, transferring the communications includes communicanng 
via the IR interface with the local network, wherein communicating with the local 

network includes routing cellular calls through the local network. 

The present invention will be more fully understood from the following detailed 
description of the preferred embodiments thereof, taken together with the drawings in 

which: 



j 




WO 00/04732 



PCT/IL99/00389 - 



brief description of the drawings 

Pig l is a schematic illustration showing a local telephone network, in 
accordance with a preferred embodiment of the present invention; and 

Fig 2 is a schematic illustration showing a dual-mode telephone for use in the 
network of Fig. 1, in accordance with a preferred embodiment of the present invention. 

DETAILED description of a preferred embodiment 

Reference is now made to Figs. 1 and 2, which schematically illumrate a 
multi-mode local telephone network 10 and a dual-mode wireless telephone 20 for use 
l *. network, in accordance with a prefmred embodiment of the present — 
Telephone 20 is shown in Fig. I inside a building 24, in which network 10 ts wrned 

Telephone 20 includes both an antenna 22, with a suitable RF radio urn, aO, for 
micating with a cellular telephone network outside buildtng 24, and an IR 

communicating transmitter/receiver base stations 28 

• u- r. rWce 26 for communicating with IR transmit! 

mterface devtce « . base sulion 28 comprise 

, ki lilHinc IR interlace device l o ana 

t transmitters, such as EEDs, and receivers, such as photodiodes. 

rXi photodiodes preferably have optics coupled thereto writable for 

omni-directional ttansmissloa and teceprion, as described, for -ample, » 
achieving omni airccu . . assiznee of the present 

os Paten. Application 03/992,934, which asstgned . 20 

incotporated herein by reference. Thus, as long as y 

'"’certain radiu3 of base station 28, ptefembly about 8 m, and dte telephone s 

l! rlvtce 26 is no, completely obscured, —carious between rite 

* ™ and the station will be maintained. It is not necessary that devtce 26 be 

7 ward sutton 28 or ritat there even be a cleat line of sigh, between them, 
rr.be' * receivers will also receive tsdiation reflected from interior walis of rite 

^ocai network .0 composes a switchboard .2 which automatically detects 
hen telephone 20 enters building 24 and which registers die locarion of the telep one 

t rig as a user of the teiephone carrtes i, horn room to room. Prefer^, 

m , , h n e 70 by IR communication with mterface 

17 detects and remsters telepnone — y 

switchboard U , nol engaced in a call). 

. 06 even when the telephone is in an idle mod ( - •, 

device -o, predetermined telephone extension 

Switchboard 12 associates telepnone .0 with a p 
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number, which is preferably permanently assigned to the user. Thus, when another 
user inside building 24 dials the extension of the user of telephone 20, switchboard 10 
automatically routes the call via base station 28 to telephone 20. Calls from a public 
switched telephone network (PSTN) 14 for the user of telephone 20 are also rouied by 
the switchboard to the appropriate base station. The user may similarly make outgoing 
calls to other extensions served by switchboard 12 and to telephones outside building 
24 throueh PSTN 14 via base station 28 and switchboard 12. 

Switchboard 12 also communicates "with a dedicated cellular node 16, which 
notifies the cellular network that telephone 20 is within the ambit of the node. The 
cellular node may communicate with the cellular network either via a radio interface, 
preferably on normal cellular transmission frequencies, or via a special cable interface. 
Telephone 20 is assigned an ordinary subscriber telephone number in the cellular 
network, and can make and receive cellular calls using the number when the telephone 
is outside building 24. Inside the building, however, incoming cellular calls for the user 
of telephone 20 are preferably routed by the cellular network automatically to node 16, 
and from there via switchboard 12 to the telephone. Telephone 20 is generally 
prevented by switchboard 12 from making outgoing cellular calls while inside building 
24, because of the high cost of such calls, and the outgoing calls are automatically 
routed to PSTN 14. The routing of both incoming and outgoing calls is preferably 
transparent both to the user of telephone 20 and to the party at the other end of the 

call. 

Optionally, when telephone 20 is outside building 24, or is for some other 
reason out of contact with base stations 28 in the building, switchboard 12 
automatically routes calls for the telephone to the telephone number in the cellular 
network, preferably via cellular node 16. Thus, whenever the extension of the user of 
telephone 20 is dialed, switchboard 12 forwards the call to the telephone, through 
either its RF or JK interface. 

The use of network 1 0 and telephone 20 has several impoitant advantages for 
the operator of the network (generally a business or other enterprise occupying 
building 24) and the telephone user. For the operator, the network saves on cellular 
communications costs, reduces the probability that communications will be intercepted 
by other parties, and enables telephone users, generally employees of the operator, to 
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be reached conveniently wherever they are by dialing a single number. For the user, 
telephone 20 reduces exposure to RF radiation from the telephone, which is believed 
to have adverse health effects, and provides improved reception, with generally higher 
bandwidth and reduced interference, when the user is within the building. 

Referring now to Fig. 2, it will be observed that telephone 20 includes both RF 
radio unit 30, coupled to antenna 22, and an 1R interface driver 32, coupled to JR 
interface device 26. Radio unit 30 and driver 32 are coupled via a selector ->4 to user 
input/ou.put equipment 36 (including microphone, speaker, keypad and display) and to 
other elements of the telephone, which are well known in the an and omitted from the 
figure for simplicity. When telephone 20 is outside building 24 or otherwise out of 
communication with base stations 28 ht the building, selector 34 defaults to RF 
operation, and the telephone fime, ions as though it were a couvenuonal cellular 
telephone. Inside the budding, however, selecror 34 selects m driver 32, and the RF 

radio unit is shut off. ' _ TO 

Preferably, in order to detennine when to switch over to IR operauon. IR 
^ 32 remains active in a standby mode, even when telephone 20 » * « ■ 
communicating using the RF unit. When the telephone enters buddtng 24 IR mte ace 
device 26 beans to receive coded signals from base statton 28. B. drtver - ^ 

alternatively, logic circuits or a processor coupled thereto) attdyres these stgn^an 

— •“ - — 20 rt Lltl »“ : 

acknowledgment message via interface dcvtce 26 and base statton 2 
„ Tfie switchboard registers the location of the telephone, and calls to and from 
telephone arc thereafter routed through network 10, as descHbed berernabove, for 

i_ no -c tr communications are maintained. 

addition to their Actions in communicating wifi, network 10, IR mterface 

device 26 and driver 32 may also be used to commutucate wtdt other types o 
m . enat ,|ed equipment, for example, a portable or desktop computer, Web-ena 

television or Persona, Digital Assistant. In this way, by addition of -** «*-" 10 
reiephone 20. its IR capabUities can serve for dam input and output, as weil. Stmdariy, 
the m capabilities can enable the telephone to be used for Interne. Web browsmg. 

without going through the cellular network. 
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It will be appreciated that the preferred embodiments described above are cited 
way of example, and the full scope of the invention is limited only by the claims. 
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a RP interface, which communicates with a cellular communications network; 



and 



an IR interface, which communicates with a local telephone network. 

2 A telephone according to claim 1, wherein the IR interface comprises an 
omni-directional interface. 

3 A telephone according ,0 claim 1. toad comprising a selector, which selects 
either the RF or the JR interface to be operational for conveying a telephone call 

between the interface and the respective network. 

. a telephone according to claim 3, wherein rite IR interface detects an m signal 

transmitted by an IR base fatten associated with the local teiephone networic, and 
wherein the selector selects rite IR interface responsive ,0 the stgna). 

5 . A telephone according to ciahn 4. wherein .he selector selems the RF interface 

when the IR signal is not detected. 

6 . A teiephone according to ciaim 4, wherein .he IR inrerface detects rite IR signal 
while the RF interface is selected. 

7 A local telephone network, comprising: 

a switchboard; . . . to 

a, least one base station coupled to the switchboard and composing 

transminer and receiver; and 

a dual-mode wireless telephone, comprising an IR interface devtce, w 
communicates with the base station IR transminer and receiver, and a RF tnte oe 
device, which commumcates with a cellular communicanons network. 

. a network according ,o claim 7, wherein the IR transmine, and receiver 
respectively comprise an omni-directional transmitter end an omm-mrecttonal reoetver. 

, A network according to claim 7, wherein the telephone commun.ca.es with the 
at .east one base station substantially exclusively when the telephone is in s vienuty of 

the base station. 
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10 A network according to claim 9, wherein the RF interface is substantially- ~- 
deactivated while the telephone is in communication with the base station. 

1 1 A network according to claim 7, wherein the switchboard communicates with a 
public telephone network and routes calls to and from the public telephone network 
throueh the at least one base station to the telephone. 

12 A network according to claim 7, and comprising a cellular node coupled to the 
switchboard, which communicates with the cellular communications network to route 
cellular calls for the telephone through the local telephone network. 

13 A method for controlling communications of a wireless telephone having both 
IR and RF interfaces, comprising: 

communicating ustn 8 the telephone over the RP imerfsce with a cellular 



communications network, 

ring UK IR signals transmitted by a local telephone network, usmg the 



of the telephone from the.RF interfile to the 



sensing 

telephone’s IR interface; and 

transferring the communications 

IR interface. 

H , A medtod according to claim 13. wherein sensing the R signals comprises 



sensing omni-directional IR signals. 

15 A me thod according to claim 13. wherein transferring the communications 
comprises communicating via the IR interface with the local network. 

16 A method according to claim 15, wherein communicating with the iocal 
network comprises routing cellular calls through the local network. 
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